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Data respecting Fog-Signals.

The above theory should throw light upon the production of sound in
" fog- signals/3 where sirens, or vibrating reeds, are associated with long conical
trumpets. In the practice of the Trinity House these are actuated by air
compressed to a pressure (above atmosphere) of 25 Ibs. per square inch, or
1760 gms. per sq. cm., a pressure which appears rather high. According to
Stone the highest pressure used in orchestral wind-instruments is 40 inches
(102 cm.) of water.

As might be expected from the high pressure, the energy consumed during
the sounding of the signal is very considerable. The high note of the
St Catherine's Service signal takes 130 horse-power, arid the corresponding
note of a Scottish signal (tested at St Catherine's in 1901) requires as much
as 600 horse-power. The question obtrudes itself whether these enormous
powers are really utilized for the production of sound, or whether from some
cause, possibly unavoidable, a large proportion may not be wasted.

Comparison with Musical Instruments, &c.

These statements as to horse-power may be better appreciated if I record
for comparison the results of some rough measurements, made in 1901, upon
the power absorbed by smaller instruments. In the calculation it will suffice
to regard the compressions and rarefactions as isothermal. Thus if vl}, p(]
represent the volume and pressure of air in its natural (atmospheric) condition,
v, p the corresponding quantities under compression, so that according to
Boyle's law pv=pQ%, then the work (W) of compression is given by

W = pQvQ\og(p/pG),    ........................... (6)

or, if the compression be small,

In o.G.S. measure pQ (the atmospheric pressure) will be 106, and if VQ be
measured in cubic centimetres, W will be expressed in ergs. If in (7) v0
be understood to mean the volume compressed per second of time, W will be
given in ergs per second, of which 7*46 x 109 go to the horse-power.
The first example is that of a small horn (without valves) blown by the
lips. It resonates to e of my harmonium, and the pitch when sounded is
about ef flat. From one inspiration I can blow it for about 30 seconds with
a pressure (in the mouth) of 1J inch (3*8 cm.) of mercury. The contents of
the lungs may be taken at 1200 c.c., giving 40 c.c. per second as the wind
consumption. This is the value of v0) and (p-pQ)/p0 is -^. Hence W in
ergs per second will be 2 x 106, or in horse-power
F= -00027 H.P.